Simian virus 40 large T antigen untwists DNA at the origin of DNA replication.
Simian virus 40 large tumor antigen (SV40 T antigen) untwists DNA at the SV40 replication origin. In the presence of ATP, T antigen shifted the average linking number of an SV40 origin-containing plasmid topoisomer distribution. The loss of up to two helical turns was detected. The reaction required the presence of the 64-base pair core origin of replication containing T antigen DNA binding site II; binding site I had no effect on the untwisting reaction. The presence of human single-stranded DNA binding protein (SSB) slightly reduced the degree of untwisting in the presence of ATP. ATP hydrolysis was not required since untwisting occurred in the presence of nonhydrolyzable analogs of ATP. However, in the presence of a nonhydrolyzable analog of ATP, the requirement for the SV40 origin sequence was lost. The origin requirement for DNA untwisting was also lost in the absence of dithiothreitol. The origin-specific untwisting activity of T antigen is distinct from its DNA helicase activity, since helicase activity does not require the SV40 origin but does require ATP hydrolysis. The lack of a requirement for SSB or ATP hydrolysis and the reduction in the pitch of the DNA helix by just a few turns at the replication origin distinguishes this reaction from the T antigen-mediated DNA unwinding reaction, which results in the formation of a highly underwound DNA molecule. Untwisting occurred without a lag after the start of the reaction, whereas unwound DNA was first detected after a lag of 10 min. It is proposed that the formation of a multimeric T antigen complex containing untwisted DNA at the SV40 origin is a prerequisite for the initiation of DNA unwinding and replication.